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1. (canceled) 

2. (canceled) 

3. (canceled) 

4. (previously amended) A microstnicture relay comprising: 

a body including upper and lower portions, wherein the lower portion is fbnned from a 
substrate and the upper portion is formed on the substrate to avoid bonding of the lower portion 
to the upper portion; 

a support member having a first end fixed to the body to form a cantilever, wherein an 
upper surface of the support member and a lower surface of the upper portion of the body forms 
a cavity; and 

a first contact region located on the upper surface at a second end of the support member, 
the first contact region coxnprising a first contact, wherein pivoting the support member toward 
the lower surface causes the first contact to be electrically coupled to a counter contact. 

wherein the support member comprises an s-shape to provide for over-travel when the 
support member is pivoted toward the low^ surface. 

5. (original) The miarostructure relay of claim 4 wherein the s-shape support member 
comprises first and second stress layers, the first stress layer inducing a compressive stress on the 
support member to cause it to bend away firom the lower surfece, and the second stress layer 
inducing a tensile stress on the first contact region to cause the first contact region to bend 
toward the lower surface. 
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6. (origmal) The microstructure relay of claim 5 wherein the bend of the first contact region 
toward the lower surfece dejSnes an over-travel. 

7. (origmal) The microstructure relay of claim 6 fiirthar comprising an over-travel region in 
the lower surface, the over-travel region accommodating the bend of the fist contact region to 
prevent the over-travel firom being obstructed. 

8. (original) The microstructure relay of claim 7 wherein the support member comprises 
silicon. 

9. (original) The microstructure relay of claim 8 wherein the first stress layer comprises 
silicon oxide, 

10. (original) The microstructure relay of claim 9 wherein the second stress layer comprises 
silicon nitride. 

1 1 . (original) The microstructure relay of claim 10 wherein the lower portion of the body 
comprises silicon. 

12. (original) The microstructure relay of claim 1 1 wherein the upper portion comprises 
nickel. 

13. (original) The microstructure relay of claim 12 further comprising a dielectric layer 
insulating the upper portion of the body ftom the second contact and second electrode. 

14. (original) The microstructure relay of claim 7 wherein the support member comprises 
nickel, 

15. (original) The microstructure relay of claim 14 wherein the jBbrst stress-inducing layer 
comprises silicon oxide and the second stress-inducing layer comprises polysilicon. 

16. (original) The microstructure relay of claim 15 wherein the polj^ilicon comprises doped 
polysilicon. 
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17. (original) The microstructure relay of claim 1 6 further comprises a compensation layer 
on a surface of the support member opposite the upper surface, the compensatiou layer havijog a 
thermal coefficient of expansion (TCE) similar in magnitude to a TCE of the first stress-inducing 
layer. 

1 8. (previously amended) The miarostructure relay of claim 17 wherein the compensation 
layer and the first stress layer have intrinsic stresses and the intrinsic stress of the compensation 
layer is lower than the intrinsic stress of the first stress layer to reduce the influence of the 
compensation layer on the support member. 

19. (canceled) 

20. (previously amended) A microstructure relay comprising: 

a body including upper and lower portions^ wherein the lower portion is formed fiom a 
substrate and the upper portion is formed on the substrate to avoid bonding of the lower portion 
to the upper portion; 

a support member having a first end fixed to the body to fomi a cantilever, wherein an 
upper surface of the support member and a lower surface of the upper portion of the body forms 
a cavity; 

a first contact region located on the upper surface at a second end of the support member, 
the first contact region comprising a first contact, wherein pivoting the support member toward 
the lower surfece causes the first contact to be electrically coupled to a coxmter contact; and 

a stress-inducing layer on the upper surfaces of the first and second support members, the 
stress layer inducing a compressive stress on support member to cause it to bend away fi*om the 
lower surface upper portion of the body, 

2. 17.04/IZ35021_I .DOC -5- 



PAGE 6/15^ RCVD AT 2/1712004 2:48:07 PM [Eastern Standard Timel ' SVR:USPTMFXRF-1I3 ' 0N1S:8729319* CSID:6108893698 ' DURATION (inni-ss):03^ 



Feb. 17. 2003 3:03PM BARLEY SNYDER 



No. 8515 p. 7/15 



Application No.: 09/890,575 

Reply to OlB5cc action of December 9, 2003 

2L (original) The microstructure relay of claim 20 wherein the support member comprises 
silicon 

22. (original) The mictostcucture relay of claim 21 wherein the stress-inducing layer 
comprises silicon oxide. 

23. (original) The microstructure relay of claim 22 wherein the second support mroiber is 
shorter thaa the first support member. 

24. (original) The microstructure relay of claim 23 wherein an over-travel is deJfined by the 
second support member, 

25. (original) The microstnicture relay of claim 24 further comprises an over-travel region 
on the second support member to ensure the over-travel is not obstructed as the JBrst support 
member is pivoted toward the lower surface. 

26. (original) A micro-relay comprising: 

a body including upper and lower portions, 

a support member supported at a first end by the body to form a cantilever, wherein a 
major surface of the support member and a lower surfece of the upper portion of the body jforms 
a cavity; and 

a first contact region located on the major surface at a second end of the support member, 
the first contact region comprisitjg a first contact, 

the support member comprising an s-shape, wherein a body of the support member b^ds 
in a direction away fixmi the surface of the upper portion of the body and the first contact region 
bends in a direction toward the surface of the upper portion of the body, 

the s-shaped support member, when pivoted toward the lower surface, causes the first 
contact to be electrically coupled to a counter contact. 
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27. (previously amaided) The microstructure relay of claim 26 wherein the support member 
is pivoted toward the lower surface by electrostatic force, the electrostatic force generated by 
applying a voltage potential to a first electrode located on the upper surface and a second 
electrode located on the lower surface. 

28. (original) The microstructure relay of claim 27 fiirther comprises a secoxKl contact region 
on the lower surface, the second contact region comprising the second contact 

29. (original) The microstructure relay of claim 28 wherein the s-shape support member 
comprises first and second stress layere^ the first stress layer inducing a compressive stress on the 
support member to cause it to bend away from the lower surfece, and the second stress layer 
inducing a tensile stress on the first contact region to cause the first contact region to bend 
toward the lower surfe.ce. 

30. (original) The microstructure relay of claim 29 wherein the bend of the first contact 
region toward the lower surface defines an over-travel. 

3 1 . (original) The miCTOStnicture relay of claim 30 fiirther comprising an ov^-travel region 
in the lower surface, the over-travel region accommodating the bend of the first contact region to 
prevent the over-travel jBrom being obstructed. 

32. (original) The microstructure relay of claim 3 1 wherein the support member comprises 
silicon. 

33. (original) The miox^structure relay of claim 32 wherein the first stress layer comprises 
silicon oxide, 

34. (original) The microstructure relay of claim 33 wherein the second stress layer comprises 
silicon nitride. 
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35. (original) The xmcrostructure relay of claim 34 wherein the lower portion of the body 
comprises silicon. 

36. (original) The microstructure relay of claim 35 wherein the upper portion comprises 
nickel. 

37. (original) Hie microstructure relay of claim 36 further comprising a dielectric layer 
insulating the upper portion of the body from the second contact and second electrode. 

38. (original) The microstructure relay of claim 3 1 wherein the support member comprises 
nickel. 

39. (original) The microstructure relay of claim 3 8 wherein the first stress -inducing layer 
comprises silicon oxide and the second stress-inducing layer comprises polysilicon. 

40. (original) The microstructure relay of claim 39 wherein the polysilicon comprises doped 
polysilicon. 

41 . (original) The microstructure relay of claim 40 fttrther comprises a compensation layer 
on a surface of the support member opposite the upper surface, the compensation layer having a 
thermal coefficient of expansion (TCE) similar in magnitude to a TCE of the first stress-inducing 
layer. 

42. (previously amended) The microstructure relay of claim 41 wherein the compensation 
layer and the first stress layer have intrinsic stresses and the intrinsic stress of the compensation 
layer is lower than the intrinsic stress of the first stress layer to reduce the influence of the 
compensation layer on the support member. 

43. (original) The microstructure relay of claim 27 finther comprises a second support 
member, the second support member having a first end fixed to the body and the counter contact 
is supported at a second end on an upper surface of Ae second support member, wherein the 
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support member is pivoted toward the lower sxirface by electrostatic force, the electrostatic force 
generated by applyixjg a voltage potential to the jfirst and second electrodes, the first electrode is 
located on the upper surface and the second electrode is located on the lower sxirfece. 

44. (original) The microstructure relay of claim 43 further comprises a stress-inducing layer 
on the upper surfaces of the first and second support members, the stress layer inducing a 
compressive stress on support member to cause it to bend away fix>m the lower surface upper 
portion of the body. 

45. (original) The microstructure relay of claim 44 wherein the support member comprises 
silicon. 

46. (original) The microstructure relay of claim 45 wherein the stress -inducing layer 
comprises silicon oxide. 

47. (original) The microstructure relay of claim 46 wherein the second support member is 
shorter than the jBrst support member. 

48. (original) The microstructure relay of claim 47 wherein an over-travel is defined by the 
second support member, 

49. (original) The mio-ostnicture relay of claim 48 furthCT comprises an over-travel region 
on the second support member to ensxire the over-travel is not obstructed as the first support 
member is pivoted toward the lower surface. 

50. (canceled) 

51. (canceled) 

52. (canceled) 

53. (canceled) 

54. (canceled) 
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55. (canceled) 

56. (canceled) 

57. (canceled) 

58. (canceled) 

59. (canceled) 

60. (canceled) 
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